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PHYSICS LAB #1: Forces in an Elevator

Source: Glencoe Online Learning Center

Website: http://www.glencoe.com/sec/science/internet lab/olc.php?olcChapter=804

Instructions

The following lab was adapted from the Glencoe McGraw-Hill Online Learning
Center, whose source website is shown above.

1. The instructions for today’s lab are shown as follows below. The instructor will
conduct the preparatory session before beginning work on the lab.

2. Students will work in groups of four. There will be one group that might have
only three (if all students are present). Each group must designate a group
leader whom they think is capable of following detailed instructions.

3. The instructor will perform the lab with the group leaders first, who will then do
the same thing with their individual groups. Each group must assign tasks for
each of its members (e.g., reading the weights, timing, etc.).

4. Since there is only one set of lab materials (and only two elevators!), lab work
will be done by each group, one at a time, until all groups finish taking data.
The rest of the class will be provided work to do, while waiting their turn.

5. When all groups have finished working, the instructor will tabulate, compile, and

analyze all of the data gathered, with the class. Afterwards, this information will
be posted on the website.

HAPPY (DATA) HUNTING!!!!



The information you provide below will be used for internal purposes only. Glencoe/McGraw-Hill does not share
information about you with organizations outside the family of The McGraw-Hill Companies. Before you supply
any personal information below, please read our complete Privacy Policy.

Forces in an Elevator

Question: What one-dimensional forces act on an object that is moving in a
vertical direction in relation to the ground?

{ Objectives

e Measure Examine forces that act on objects that move vertically.
e Compare and Contrast Differentiate between actual weight and apparent weight.
¢ Analyze and Conclude Share and compare data of the acceleration of elevators.

( Safety Precautions »

e Use caution when working around elevator doors.
¢ Do not interfere with normal elevator traffic.
e  Watch that the mass on the spring scale does not fall and hit someone’s feet or toes.

l'., Possible Materials |

elevator
bathroom scale
spring scale
mass

{ Procedure

1. Securely attach a mass to the hook on a spring scale. Record the force of the mass in the Data
Table.

2. Accelerate the mass upward, then move it upward at a constant velocity, and then slow the
mass down. Record the greatest amount of force on the scale, the amount of force at constant
velocity, and the lowest scale reading.

3. Get your teacher's permission and proceed to an elevator on the ground floor. Before entering
the elevator, measure your weight on a bathroom scale. Record this weight in the Data Table.



4. Place the scale in the elevator. Step on the scale and record the mass at rest. Select the highest
floor that the elevator goes up to. Once the elevator starts, during its upward acceleration,
record the highest reading on the scale in the Data Table.

5.  When the velocity of the elevator becomes constant, record the reading on the scale and record
it in the Data Table.

6. As the elevator starts to decelerate, watch for the lowest reading on the scale and record it in
the Data Table.

{ Analyze

1. Explain In step 2, why did the mass appear to gain weight when being accelerated upward?
Provide a mathematical equation to summarize this concept.

2. Explain Why did the mass appear to lose weight when being decelerated at the end of its
movement during step 3? Provide a mathematical equation to summarize this concept.

3. Measure in SI Most bathroom scales read in pounds mass (Ibm). Convert your reading in step
4 in pounds mass to kilograms. (1 kg = 2.21 Ibm) (Note: skip this step if your balance measures
in kilograms.)

4. Measure in SI Some bathroom scales read in pounds force (lbf). Convert all of the readings
you made in steps 4-6 to newtons. (1 N = 0.225 Ibf)

5. Analyze Calculate the acceleration of the elevator at the beginning of your elevator trip using
the equation Fae = ma + mg.

6. Use Numbers What is the deceleration of the elevator at the end of your trip?

("conclude and Applyq\

How can you develop an experiment to find the acceleration of an amusement park ride that either drops
rapidly or climbs rapidly?

(Gning Further_\_

How can a bathroom scale measure both pounds mass (Ibm) and pounds force (lbf) at the same time?



( Real-World Physicsq‘

Forces on pilots in high-performance jet airplanes are measured in g's or g-force. What does it mean if
a pilot is pulling 6 g’s in a power climb?

Share Your Data

Communicate Post the acceleration of your elevator in the Share Your Data fields and compare it to
other elevators around the country, maybe even the world. Post a description of your elevator’s ride in
the Share Your Data field so that a comparison of acceleration versus ride comfort can be evaluated.

Beginning acceleration (m/s?) |

Ending acceleration (m/s?) |

|Description |

o
ol | 2|
| ] |

* City: |

* State: | Select Your State

* School: |

CLEAR TABLE

* required




Data Table

Force (step 1)

Highest Reading (step 2)

Reading at Constant Velocity (step 2)
Lowest Reading (step 2)

Your Weight (step 3)

Highest Reading (step 4)

Reading at Constant Velocity (step 5)
Lowest Reading (step 6)



